Surface proteins from Lactobacillus kefir antagonize in vitro cytotoxic effect of Clostridium difficile toxins.
In this work, the ability of S-layer proteins from kefir-isolated Lactobacillus kefir strains to antagonize the cytophatic effects of toxins from Clostridium difficile (TcdA and TcdB) on eukaryotic cells in vitro was tested by cell detachment assay. S-layer proteins from eight different L. kefir strains were able to inhibit the damage induced by C. difficile spent culture supernatant to Vero cells. Besides, same protective effect was observed by F-actin network staining. S-layer proteins from aggregating L. kefir strains (CIDCA 83115, 8321, 8345 and 8348) showed a higher inhibitory ability than those belonging to non-aggregating ones (CIDCA 83111, 83113, JCM 5818 and ATCC 8007), suggesting that differences in the structure could be related to the ability to antagonize the effect of clostridial toxins. Similar results were obtained using purified TcdA and TcdB. Protective effect was not affected by proteases inhibitors or heat treatment, thus indicating that proteolytic activity is not involved. Only preincubation with specific anti-S-layer antibodies significantly reduced the inhibitory effect of S-layer proteins, suggesting that this could be attributed to a direct interaction between clostridial toxins and L. kefir S-layer protein. Interestingly, the interaction of toxins with S-layer carrying bacteria was observed by dot blot and fluorescence microscopy with specific anti-TcdA or anti-TcdB antibodies, although L. kefir cells did not show protective effects. We hypothesize that the interaction between clostridial toxins and soluble S-layer molecules is different from the interaction with S-layer on the surface of the bacteria thus leading a different ability to antagonize cytotoxic effect. This is the first report showing the ability of S-layer proteins from kefir lactobacilli to antagonize biological effects of bacterial toxins. These results encourage further research on the role of bacterial surface molecules to the probiotic properties of L. kefir and could contribute to strain selection with potential therapeutic or prophylactic benefits towards CDAD.